Increased Viability of Sugar Transport-Deficient Mutant of the Periodontal Pathogen, Aggregatibacter actinomycetemcomitans.
The periodontal pathogen, Aggregatibacter actinomycetemcomitans is extremely sensitive to even a mildly acidic pH resulting from metabolic acids secreted during growth, losing viability rapidly as the pH goes below 6.0. Cells grown at high glucose concentration grow fast but rapidly lose viability. However, if the cells are grown at low glucose concentration, the pH of the growth medium first decreases slowly for about 24 h and then starts to increase. This increase of pH is indicative of cell death since the spontaneous rise of pH due to the presence of bicarbonate can no longer be opposed by secreted metabolic acids. By monitoring these pH changes on a petri dish, a method was developed to screen for sugar transport-deficient mutants from a library of transposon insertion mutants. Isolation of a mannose phosphotransferase mutant strain is described. The mutant cells were found to be more viable and for a longer period of time than wild-type cells both in high and low glucose concentrations due to slower metabolism and less acid secreted. This observation highlights the concern that spontaneous mutations in the sugar transport genes may be selected for in patients due to increased viability of the mutant cells especially in a biofilm.